INTRODUCTION
Inhaled insulin (INH, Exubera) is under investigation for preprandial treatment of patients with type 1 and type 2 diabetes (1-3). This dry-powder insulin formulation is delivered by aerosol, permitting the noninvasive administration of rapid-acting insulin (4) . Preliminary studies have shown that INH provides reproducible and effective control of glycemia (1, (5) (6) (7) . This randomized controlled trial examined the extent to which the availability of INH affects the perceived acceptability of insulin therapy among patients with type 2 diabetes who failed to achieve target glycemia on current therapy.
Participants were randomly assigned to receive either educational information about the potential risks and benefits of all currently licensed treatment options only (OADs and/or subcutaneous insulin, n = 388) or information about the potential risks and benefits of licensed treatments and INH (n = 391). Patients and physicians independently completed questionnaires describing their treatment preferences. In the following patient-physician consultation, patients were asked to make a theoretical choice about future diabetes therapy. Physicians recorded the patient's theoretical choice of treatment and the actual open-label treatment administered.
The primary outcome was the proportion of patients in each group choosing insulin therapy. It was analyzed using Fisher's exact test and described using the odds ratio (OR) and 95% CIs. The Wilcoxon rank-sum test was used for treatment preferences data.
RESULTS
Both groups had comparable baseline characteristics. Of patients, 77% in each group had HbA c values in excess of 10%, and the majority of patients in each group were receiving treatment with one or more OAD in addition to dietary and lifestyle advice.
In the group offered INH as an option, 43.2% (169 of 391) of patients opted for a treatment during the patient-physician consultation that included insulin compared with 15.5% (60 of 388) of patients who were offered standard therapies only (OR 4.16 [95% CI 2.93-5.95], P < 0.0001) (Fig. 1A) . Significantly fewer patients in the group offered INH chose to make no change to their therapy (27.4% [107 of 391]) compared with 43.3% (168 of 388) of patients offered standard treatments (0.49 [0.36-0.67], P < 0.0001) (Fig. 1B) . Similarly, fewer patients who were offered INH chose regimens containing OADs or subcutaneous insulin than those in the standard therapy group (Fig. 1B) . In total, 35.3% (138 of 391) of patients in the group offered INH chose it as an option.
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The proportion of patients choosing insulin in both groups increased with the number of OADs currently being taken. This trend was particularly marked among patients offered INH, with 36.2% of patients taking one OAD opting for insulin therapy, 46.8% of patients taking two OADs, and 65.8% of patients taking three OADs. Equivalent figures for insulin uptake among patients offered standard therapy were 14.1% for patients taking one OAD, 17.9% for patients taking two OADs, and 20.5% for patients taking three OADs.
The choice of insulin as a treatment option was influenced by age. Insulin (both INH and subcutaneous) was the most common choice (17.6%) among patients aged 56-65 years. Insulin was the least chosen option in the youngest (35-45 years, 10.7%) and oldest (>75 years, 7.1%) groups of patients. In the 56-to 65-year age category, 52.6% of patients offered INH chose insulin treatment compared with 17.6% of patients offered standard therapies. Similarly, insulin was chosen by 27.0% of the 35-to 45-year age-group and 29.0% of the >75-year age-group.
Before the patient-physician consultation, just under 20% of patients in both groups either agreed or strongly agreed to the addition of injected insulin, contrasted with 50% of physicians who either agreed or strongly agreed that the patient should consider a course of therapy that included injected insulin. In the actual treatment outcome after the end of the study, 16% of patients opted for insulin as a treatment option.
CONCLUSIONS
In this study of theoretical treatment choices among patients with type 2 diabetes failing to achieve target glycemic control on diet and/or OAD therapy, the availability of INH as a treatment option significantly increased the proportion of patients who would theoretically choose insulin overall. Patients were three times more likely to choose insulin therapy when INH was available, and INH was the most frequently chosen treatment option. In contrast, the aversion to injectable insulin was strong; despite a mean HbA 1c of 9.1%, 4 of every 10 patients who were offered an option of standard therapy only chose to make no change to their treatment. The enhanced willingness of those offered the option of INH treatment to change to a more appropriate therapy increases the potential for achieving improved glycemic control and reduces the risks for microvascular, neuropathic, and macrovascular complications, as well as the associated morbidity, premature mortality, and increased cost.
Before the physician-patient interview, there was a marked contrast between the preferences expressed by patients and physicians for injectable insulin as a treatment option, with around half of the surveyed physicians preferring this option compared with the relatively low enthusiasm for this treatment among patients. Interestingly, patient rather than physician preferences appeared dominant, and low levels of initial preference for injectable insulin translated to low levels of actual choice of injectable insulin at the end of the study. The theoretical preference expressed by patients randomized to the availability of INH in our study may identify a means to overcome patient aversion to insulin therapy, and its availability may thus enable patients to act in accordance with the recommendations of their physicians.
